CH 3 O NH NH 2 HCl
Experimental Section
NMR spectra were recorded on a 360 MHz Bruker AM-360 NMR spectrometer with 1 H spectra recorded at 360 MHz using TMS (δ=0.00 ppm) as internal reference. Absorption spectra were recorded on a Hewlett Packard 8453 spectrophotometer. All starting materials used in the following experiments were purchased from Aldrich Chemical Company and used without further purification. Elemental analyses were performed by Desert Analytics, Tucson, Arizona.
Mass spectra were obtained using the FAB technique. Cyclic voltammograms (CV) were recorded on a BAS 100B/W Electrochemical Workstation using a "micro electrode" (µCV) of inhouse design.
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The electrochemical cell was composed of a Pt disc (BAS) as working electrode, Pt ring as counter electrode (auxiliary electrode) and Ag/AgCl wire (prepared by oxidizing a silver wire in aqueous NaCl solution) as reference electrode. Electrolyte solutions were prepared by dissolving 0.1 M Bu 4 NPF 6 in anhydrous acetonitrile. Sample solutions were prepared by dissolving a very small amount of the sample in about 100 µl electrolyte solution. A small amount of ferrocene was added for internal reference. Electrolyte and sample solutions were prepared in the drybox. All CV measurements were performed in a drybox. 
Synthesis

Optical and Electrochemical Properties
The solutions of the spiropyrane derivatives VIII and IX in nonpolar solvents such as hexane are colorless. They only absorb UV light (< 400 nm). For example, the absorption spectrum of compound IX in hexane was recorded at room temperature and is displayed in Figure S1 , which has an absorption peak maximum at ~ 316 nm.
As observed in the past with photochromic spiropyran molecules, 6 (Fig. S2) . Similar to the general photochromic spiropyran compounds, 9 the CV of compounds VIII and IX show no meaningful difference with and without UV light, even thought the solutions turned dark purple color after irradiation (Fig. S2) . It is likely that the quantum yield of the photocoloration of the spiropyran compounds is very low.
This statement above is supported by the absorption spectra in Figure S1 . The oscillator strength of the bands between 260 and 360 nm exhibit minimal changes upon irradiation with UV light.
This implies that very little of the closed form is converted to open form and that the open form
has a much larger absorptivity coefficient (560 -640 nm).
Langmuir-Blodgett Monolayers of Photochromic Compounds
Langmuir monolayers were prepared on 18.2 MΩ milli-Q water subphases using a NIMA Technology Type 611 Langmuir Trough using a spreading solvent of methylcyclohexane (MCH), purified according to standard literature procedures. This solvent was chosen because it is relatively nonpolar; the spiropyrans tend to more readily convert to the open merocyanine form in polar environments. To prevent light-induced conversion to the merocyanine form, all trough work was performed either in the dark, or under red light illumination using a Wratten filter (Kodak). Typically, 50 µL of 9 mM solutions of compound 1a or 2a in MCH were spread on the subphase, which was maintained at 25 °C. Before compression, the monolayers were Monolayers were transferred at a rate of 1 mm/min. on the upstroke at surface pressures just below where the surface compressibility began to decrease, which occurred at 20mN/m.
The fabrication of molecular sandwich tunneling junctions has been described previously. 10 In particular, the preparation of smooth poly-Si electrodes was a many step process, but was critical to achieving a high (effectively 100 %) device yield. Typically, poly-Si films formed via direct CVD growth onto SiO 2 are neither smooth nor defect free. However, amorphous silicon films can be very smooth.
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Thus, low-pressure, SiH 4 CVD was used to deposit 1500 Å of amorphous Si onto 1100 Å of SiO 2 on a <100> silicon wafer at 525 °C. The film was exposed to air at room temperature for several minutes to form a passivating SiO 2 layer, and then crystallized under N 2 at 650 °C. Poly-Si films were implanted with 55 keV P + ions and 1 µm film of SiO 2 was grown by CVD to prevent out-gassing of the phosphorous. The dopant P atoms were activated at 1000 °C, and then a 6:1 mixture of NH 4 F(aq):HF(aq) was used to etch away the SiO 2 . Electrodes were patterned using photolithography. Following deposition of the LB film, 7 µm wide top electrodes (50 Å Ti followed by 1000 Å Al) were deposited using e-beam evaporation through a shadow mask. 
